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Data collection 

Rigaku Saturn diffractometer 
Absorption correction: multi-scan 

(CrystalClear; Rigaku/MSC, 

2005) 

T*&, = 0.989, r miix = 0.993 

Refinement 

R[F 2 > 2a(F 2 )] = 0.048 

wR(F 2 ) = 0.116 

5 = 0.92 

4097 reflections 



11767 measured reflections 
4097 independent reflections 
2371 reflections with / > 2r/(7) 
Ri„, = 0.078 



303 parameters 

H-atom parameters constrained 
Ap»ax = 0.22 e A~ 3 
Aflmin = -0.22 e A~ 3 



Received 28 February 201 1 ; accepted 4 March 201 1 

Key indicators: single-crystal X-ray study; T = 1 1 3 K; mean cr(C-C) = 0.003 A; 
R factor = 0.048; wR factor = 0.116; data-to-parameter ratio = 13.5. 

In the title compound, C27H30O6, also known as sofalcone, an 
anti-ulcer agent used for the protection of gastric mucosa, the 
two benzene rings form a dihedral angle of 6.78 (11)°. 
Intermolecular O— H- ■ O hydrogen bonds link the molecules 
into centrosymmetric dimers, which are further linked by 
weak C— H- ■ O interactions into ribbons propagated in [210]. 
Finally, jt-tc interactions between the benzene rings [centroid- 
centroid distance = 3.583 (13) A] stabilize the crystal packing. 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H- - A 


D-H 


n-A 


D-A 


D-H - A 


04-H4- ■ 03' 


0.82 


1.83 


2.6474 (19) 


176 


C3-H3- ■ 05" 


0.93 


2.56 


3.456 (2) 


162 


Symmetry codes: (i) — . 


t,-y + l, -z- 


h 2; (ii) -x - 


h 2, -y. -z + 2. 





Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Related literature 

For background to the bioactivity and applications of the title 
compound, see: Tanaka et al. (2009). For a related structure, 
see: Cheng et al. (2007). For the preparation of the title 
compound, see: Kyogoku et al. (1978, 1979); Liu et al. (2009). 
For standard bond lengths, see: Allen et al. (1987). 
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OH 



Experimental 

Crystal data 

C2 7 H 30 O 6 Triclinic, Pi 

M r = 450.51 a = 7.4496 (15) A 



The authors thank Mr Hai-Bin Song at Nankai University 
for the X-ray measurements, structure determination and 
helpful suggestions. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5057). 
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Comment 

The title compound, (I), is a chalcone derivative also named sofalcone. It is an anti-ulcer agent used for the protection 
of gastric mucosa, although its precise molecular mechanism has not been completely understood (Tanaka et al, 2009). 
The crystal structrue of l-[2-Hydroxy-4-(3-methylbut-2-enyloxy)-phenyl]ethan-l-one, an intermediate in the synthesis of 
sofalcone, has been reported by Cheng et al. (2007). Now, we present the crystal structure of the title compound. 

In (I) (Fig. 1), all bond lengths and angles are within normal ranges (Allen et al, 1987). In the molecule, two benzene 
rings form a dihedral angle of 6.78 (11)°. Due to the p-n conjugation, the C sp 2 — O bonds [01 — C4 = 1.355 (2) A and 

06— C20 = 1.362 (2) A] are significantly shorter than the C sp 3 — O bonds [01— C7 =1.441 (2) A and 06— C23 = 1.442 (2) 
A]. Intermolecular O — H - 0 hydrogen bonds link the molecules into centro symmetric dimers, which are further linked by 
the weak C — H—O interactions into ribbons propagated in direction [2-10] (Table 1). Finally, n-n interactions between the 
benzene rings [centroid-to-centroid distance of 3.583 (13) A] stabilize the crystal packing. 

Experimental 

Several methods have been reported to prepare the title compound (Kyogoku et al, 1978; Kyogoku et al, 1979; Liu et al, 
2009). Our experiment was carried out according to the method of Kyogoku et al. (1978) to get crude product as yellow 
powder. The powder (10 g) and activated carbon (1 g) were then dissolved in acetonitrile (80 ml) and the mixture was heated 
to reflux for 10 min. After filtration, the mixture was standing under room temperature for 24 h, then yellow crystals were 
generated slowly. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model, with d(C — H) = 0.93 - 0.97 A and d(0 — H) 
= 0.82 A, and C/i S0 (H) = 1.2-1.5 U eq of the parent atom. 



Figures 




Fig. 1 . The molecular structure of (I), with the atom-numbering scheme and 50% probability 
displacement ellipsoids. 
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2-{5-[(3-methylbut-2-en-1-yl)oxy]-2-(3-{4-[(3-methylbut-2-en-1- yl)oxy]phenyl}prop-2-enoyl)phenoxy}acetic 
acid 

Crystal data 

C27H30O6 2 = 2 

M r = 450.51 F(000) = 480 

Triclinic, PI D x = 1 .286 Mg nT 3 

Hall symbol: -P 1 Mo Ka radiation, X = 0.71073 A 

a = 7.4496 (1 5) A Cell parameters from 3474 reflections 

b =12.195 (2) A 9 = 2.3-27.9° 

c= 13.085 (3) A n = 0.09 mm" 1 

a = 88.39 (3)° T= 113 K 

(3 = 78.53 (3)° Prism, yellow 

y= 86.99 (3)° 0.12x0.10x0.08 mm 

V = 1163.3 (4) A 3 



Data collection 

Rigaku Saturn 
diffractometer 

Radiation source: rotating anode 

confocal 

co scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku/MSC, 2005) 
r min = 0.989, r max = 0.993 
11767 measured reflections 



4097 independent reflections 

237 1 reflections with / > 2o(I) 
R int = 0.078 

©max = 25.0°, 9 m i n = 1.7° 

h = -8^8 



* = -14-*14 
/ = -15— »15 



Refinement 

2 Primary atom site location: structure-invariant direct 

Refinement on F methods 

Least-squares matrix: full Secondary atom site location: difference Fourier map 

, , Hydrogen site location: inferred from neighbouring 

R[F 2 >2o(F 2 )]= 0.048 J ss B 

wR(F 2 ) = 0.116 H-atom parameters constrained 

5 = Q92 w=l/[o 2 (Fo 2 ) + (0.0421P) 2 ] 

where P = (F D 2 + 2F c 2 )/3 

4097 reflections (A/o) max < 0.00 1 

303 parameters Ap max = 0.22 e A~ 3 

0 restraints Ap m ;„ = -0.22 e A~ 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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n no 1 ^ 1 1 \ 
U.UZl J (1 1 J 


U.UZUo (1Z) 


u.uj iy 


(1Z) 


A AA 1 C SQ\ 

u.uu i j (y ) 


A AA/10 m\ 

u.uu4z (y ) 


A AA/1 A 

U.UU44 (y ) 


ClO 


A AT 1 £ /I 1 \ 

U.UZlo (,1 1 J 


a ao ii no^ 

U.UZ 11 (1Z) 


A A1AA 

U.U3UU 


(1ZJ 


A AAOC m\ 

u.uuzj (y ) 


u.uuuo (y ) 


A AAT1 fQ\ 

u.uuzj (y ) 


1 -7 

CI / 


U.UZoU (1 1 ) 


u.uiyo (1Z) 


U.UZ30 


n 1 \ 

(ii) 


A AAA*7 /^n\ 

u.uuu / (y) 


A AAC/1 (C\\ 

— u.uuj4 (y ) 


u.uuzu (y ) 


1 O 

Clo 


U.UZ33 (,1 1 J 


a aota fi o\ 
U.UZZU (1ZJ 


A AI A/1 

U.U3U4 


(12) 


A AAA 1 /Q\ 

u.uuu i (y) 


A AA10 

u.uujz (y ) 


A AA Q 1 fQ\ 

u.uuoi (y) 


1 Q 

ciy 


a ao 1 7 1 "\ 
U.UZ1 / (,1 1 J 


U.UZ3 / (1Z) 


U.U3 10 


(12) 


A AA 1 A /Q\ 

u.uuiy (y ) 


A AATI (Qi\ 

u.uuzj (y ) 


A AA/1 C /Q\ 

u.uu4j (y ) 


czu 


U.UZoo (11 ) 


A AI Q1 /I 1 \ 

U.U1 oZ (11) 


a no ao 

U.UZ4Z 


( u ) 


A AA 1 A SQ\ 

u.uuiy (y ) 


u.uuoz (y ) 


A AAO 1 ( C\\ 

u.uuzi (y ) 


CZ 1 


a n07^ f1 1 
U.UZ /O ( 1 1 ) 


a m/l 1 n o^ 
U.UZ43 (1Z) 


U.UZ04 


( u ) 


A AAAA {Q\ 

u.uuuu (y ) 


A AAOI /Q\ 

u.uuzj (y ) 


u.uu jo (y ) 


Czz 


U.UZZl (11) 


a at c £. /n\ 

0.0256 (12) 


a Am 

0.0322 


( 1 ^ 

(12) 


A AA1A /T\\ 

0.0030 (9) 


A AA 1 C (C\\ 

-0.0016 (9) 


A AATA /1 A\ 

0.0029 (10) 


C23 


0.0243 (11) 


0.0261 (12) 


0.0334 


(12) 


0.0071 (9) 


0.0000 (9) 


0.0065 (10) 


C24 


0.0302 (12) 


0.0335 (14) 


0.0387 


(13) 


0.0049 (11) 


0.0032 (10) 


0.0158 (11) 


C25 


0.0268 (12) 


0.0255 (12) 


0.0344 


(12) 


0.0021 (9) 


-0.0048 (9) 


0.0081 (10) 


C26 


0.0361 (13) 


0.0385 (15) 


0.0585 


(16) 


0.0036 (11) 


-0.0067 (12) 


0.0212 (12) 


C27 


0.0306(12) 


0.0448 (15) 


0.0375 


(13) 


0.0069 (11) 


-0.0061 (10) 


0.0074(11) 



Geometric parameters (A, °) 



Ol— C4 


1.355 (2) 


Cll— H11C 


0.9600 


Ol— C7 


1.441 (2) 


C12— C13 


1.494 (2) 


02— C6 


1.374 (2) 


C12— H12A 


0.9700 


02— C12 


1.419(2) 


C12— H12B 


0.9700 


03— CI 3 


1.215 (2) 


C14— C15 


1.469 (3) 


04— C13 


1.316(2) 


C15— C16 


1.326 (3) 


04— H4 


0.8200 


C15— H15 


0.9300 


05— C14 


1.236 (2) 


C16— C17 


1.464 (3) 


06— C20 


1.362 (2) 


C16— H16 


0.9300 


06— C23 


1.442 (2) 


C17— C18 


1.387 (2) 


CI— C2 


1.391 (2) 


CI 7— C22 


1.396 (3) 


CI— C6 


1.407 (2) 


C18— C19 


1.378 (3) 


CI— C14 


1.494 (3) 


C18— H18 


0.9300 


C2— C3 


1.378 (3) 


CI 9— C20 


1.389 (3) 


C2— H2 


0.9300 


C19— H19 


0.9300 


C3— C4 


1.381 (2) 


C20— C21 


1.384 (3) 


C3— H3 


0.9300 


C21— C22 


1.380 (3) 


C4— C5 


1.387 (2) 


C21— H21 


0.9300 


C5— C6 


1.385 (2) 


C22— H22 


0.9300 


C5— H5 


0.9300 


C23— C24 


1.496 (3) 


C7— C8 


1.497 (3) 


C23— H23A 


0.9700 


C7— H7A 


0.9700 


C23— H23B 


0.9700 


C7— H7B 


0.9700 


C24— C25 


1.318 (3) 


C8— C9 


1.320 (3) 


C24— H24 


0.9300 


C8— H8 


0.9300 


C25— C27 


1.491 (3) 


C9— C10 


1.497 (3) 


C25— C26 


1.504 (3) 


C9— Cll 


1.501 (3) 


C26— H26A 


0.9600 



sup-5 



supplementary materials 



CIO — HlOA 


0.9600 


CIO — HlOB 


0.9600 


CIO — HIOC 


0.9600 


CH — H11A 


0.9600 


Cll — HUB 


0.9600 


p/i pi P7 
C4 — Ul — C/ 


I 1 7 T A P /I \ 

I I /. j4 (14) 


p/; pt rn 
C6 — U2 — C 1 2 


I 1 "7 /;n p c\ 

II /.6U (1 J) 


P1 T r\A u/1 

C 1 3 — U4 — H4 


1 no c 

luy.j 


/^ia p/: ni 
C2U — U6 — C23 


11"7 TO P /I \ 

1 1 1 .la (14) 


pt p 1 p/: 
C2 CI — Co 


11c "7n p "7\ 
11 J. /U (1 /) 


pt p 1 p 1 /i 
C2 — C 1 — C 1 4 


11c /:n 1 1 /:\ 
11 J.6y (16) 


p/: p 1 p 1 a 
C6 — CI — CI 4 


no /rn 1 1 7\ 
120.6U (1 /) 


pt pt pi 
Cj — Cz — C 1 


17/1 OT P 0\ 

124.02 (lo) 


PT PT U1 

Cj — Cz — rlz 


1 1 l.b 


pi pt ut 
C 1 — Cz — rlz 


117 £ 

1 1 l.b 


pt pt p/i 
Cz — Cj — C4 


I 1 7 QQ / 1 Q\ 

II /.oy (lo) 


pt pt ut 
Cz — Cj — Hi 


ni 1 
121.1 


P/1 PT UT 

C4 — C3 — Hi 


111 1 
121.1 


pi p/i pt 
Ul — C4 — Cj 


nr ni /1 *7\ 
125.01 (1 /) 


P 1 P/1 PC 

Ul — C4 — Cj 


11c 11 p /;\ 
115.13 (16) 


PT P/1 pc 

CJ — C4 — Cj 


1 1 n 0"7 P 0\ 

1 ly.o / (lo) 


p/; pc a 
Co — CD — C4 


ni 1 n { 1 "7\ 
121. 1U (1 /) 


p^ pc uc 
Co — CD — 113 


1 1 Q A 

ny.4 


P/1 PC UC 

C4 — Cj — Hj 


1 1 n a 

ny.4 


pt p/: pc 
U2 — Co — Cj 


m r\A p <c\ 
121.U4 (16) 


pt p/: pi 
(JZ — Co — C 1 


110 t t p 7\ 
110.J2 (1 /) 


pc p/: pi 
Cj — Co — C 1 


nn /:t p 7\ 
12U.6J (1 /) 


pi P7 po 
Ul — C / — Co 


mi "7/; ("i c\ 
1U6. 10 (1 J) 


r\ 1 P7 U7 a 
Ul — C / — H /A 


1 1 n /i 
1 1U.4 


po P7 U7 a 
Co — C / — H /A 


iin/i 
1 1U.4 


pi P7 1 no 
Ul — C/ — H/B 


11/1/1 
1 1U.4 


PO P7 inn 

Co — C / — H Id 


1 1 n /i 
1 1U.4 


tji A P7 TJ7D 

H /A — C / — H Id 


lUo.O 


pn po P7 

cy — Co — c / 


n< 00 i 1 n\ 
124.00 (iy) 


pn po uo 
CV — Co — Ho 


117 Z 

1 1 /.6 


P7 PO UO 

C / — Co — Ho 


1 1 /.6 


PO Pn pifi 

Co — cy — c 1 0 


m ni / 1 n\ 

i22.yi (iy) 


po pn pi i 

Co — cy C 1 1 


111 7n i 1 n\ 

121. /y (iy) 


pi/i pn pi 1 

c 1 u — cy — c 1 1 


11C TO /10\ 

11 J.20 (lo) 


pift tt 1 n A 

cy — C 1 U — H 1 U A 


1 nn £ 

iuy.j 


cy — c 1 u — h 1 on 


1 nn ^ 

iuy.j 


tt in * pm uino 
H1UA — C1U — H1UB 


1 nn ^ 

iuy.j 


pn pm tti np 

cy — c 1 0 — h 10c 


109.5 


HlOA— CIO— HIOC 


109.5 


HlOB— CIO— HIOC 


109.5 


C9— Cll— H11A 


109.5 


C9— Cll— HUB 


109.5 


H11A— Cll— HUB 


109.5 


C9— Cll— H11C 


109.5 
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C26 — H26B 


0.9600 


C26 — H26C 


0.9600 


C27 — H27A 


0.9600 


C27 — H27B 


0.9600 


C27 — H27C 


0.9600 


PI PIT PIT 

U J — C 1 J — C 1 2 


IH 07 /1 n\ 

124.0 / (1 /) 


r\A PIT PIT 

U4 — C 1 J — C 1 2 


1 in /in £\ 
11U.4U (16) 


PC P1/1 PIC 

U J — C 1 4 — C 1 J 


1 1 n c c p t\ 
liy.JJ (1 /) 


PC P 1 A P 1 

Uj — C14 — CI 


110 t^d P. T\ 

iio.6y (i /) 


P1C P1/1 P1 

CI J — C14 — CI 


1 T 1 7C /1 £\ 

121. /J (16) 


pi/r P1C P1/1 

C16 — CI J — C14 


171 CCPT\ 

121. JJ (1 /) 


P1 C Ul c 

C 1 6 — C 1 J — H 1 J 


1 1 Q T 

ny.2 


P1/1 P1C uic 

C14 — CI J — HI J 


1 1 n t 

1 iy.2 


P1C n/: P1"7 

C 1 J — c 1 0 — c 1 / 


1T£ PiO\ 

120.00 (lo) 


P1 C PK Ul C 

C 1 J — C 1 0 — H 1 0 


1 1 £. H 

110./ 


PIT PU uu 

C 1 / — C 1 6 — H 1 6 


1 1 (T 7 

116./ 


P10 pn ptt 
C 1 0 — C 1 / — C22 


1 1 7 Tn p. o\ 
11 / .2U (lo) 


P10 PIT P1/C 

C 1 0 — C 1 / — C 1 0 


1T1 11 ( \ H\ 

121. 15 (1 /) 


PTT P1T P1£ 

C22 — C 1 / — C 1 6 


171 ncPT\ 
121.UJ (1 /) 


pin P10 pit 

ciy — cio — ci / 


1 TT 1 T P. 0\ 

122.12 (lo) 


pin P10 uio 
Ciy — Clo — Hlo 


1 1 0 n 

iio.y 


P1T PIO UIO 

C 1 / — C 1 0 — H 1 0 


1 1 0 n 

iio.y 


p 1 0 p 1 n PTfl 

c 1 0 — c 1 y — C2u 


1 1 o £0 ^^ q\ 

ny.oo (lo) 


P10 pin uin 

cio — ciy — Hiy 


1 Tn t 
12U.2 


PTn pin uin 

C2u — c 1 y — h 1 y 


1 Tn t 
12U.2 


p/: PTn pt 1 
U6 — C2U — C2 1 


11/; O C P. ~!\ 

116. OJ (1 /) 


n/; PTn P1Q 

U0 — C2U — c 1 y 


1 TT TO Pi "7^ 

12.5. Iy (L 1) 


pti PTn pin 
C2 1 — C2U — c 1 y 


1 1 n n p. o\ 
liy.J / (lo) 


PTT PTI PTn 

C22 — C2 1 — C2U 


1 Tn 17/1 o\ 
12U.1 / (lo) 


PTT PTI UT1 

C22 — C2 1 — H2 1 


ny.y 


PTn PTI UT 1 

C2U — C2 1 — H2 1 


1 1 n n 

ny.y 


PT1 PTT P1T 

C21 — C22 — CI / 


1T1 A C /1 Q\ 

121.45 (lo) 


PT1 PTT UTT 

C2 1 — C22 — H22 


1 1 n t 

ny.j 


P1T PTT UTT 

C 1 / — C22 — H22 


1 1 n t 

ny.j 


P£ PTT PT/1 

U6 — C2j — C24 


1 n7 A c /1 c\ 
1U/.4J (15) 


P/: PTT UTT A 

U6 — C23 — H2jA 


1 1 n t 
1 1U.2 


PT/1 PTT UTT A 

C24 — C2j — H2jA 


1 1 n t 
1 1U.2 


P/: PTT UT T TT 

U6 — C2j — H2jB 


1 1 n t 
1 1U.2 


PT/1 PTT UTTTT 

C24 — C2j — H2jB 


1 1 n t 
1 1U.2 


UTT A PTT UTTTT 

H2jA — C23 — H2jB 


1 no c 
lUo.J 


PTC PT/1 PTT 

C2j — C24 — C2j 


1TCT1 Pi Q\ 

12j.j1 (lo) 


PTC PT/1 UT/1 

C2j — C24 — H24 


I 1 7 T 

II /.J 


PTT PT/1 UT/1 

C2j — C24 — H24 


1 1 7 T 
1 1 / .J 


C24— C25— C27 


123.09 (19) 


C24— C25— C26 


122.65 (19) 


C27— C25— C26 


114.26(17) 


C25— C26— H26A 


109.5 


C25— C26— H26B 


109.5 


H26A— C26— H26B 


109.5 
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Tji 1 a n i Tji i p 
hi 1 1 A — C 1 1 — rl 11C 


1 nn c 


CzD — Czo — HzoC 




1 AA ^ 


III IT") /"ill TJ1 ir 

hll IB — CI 1 — rll 1C 


1 nn £ 


Hi 0 A — Cz 0 — Hi oC 




1 AA £ 


<Jz — C 1 z — C 1 3 


1AO "71 / 1 C\ 

lUo. 15 (ID) 


Hzohs — Czo — HzoC 




1 AA ^ 


V./Z — V 1 z — 1 1 1 Zrt 




T7S T77 H77A 
uzj — \^z / — jnz /rt 




1 \Jy . J 


C13 — C12 — H12A 


109.9 


C25 — C27 — H27B 




109.5 


02 — C12 — H12B 


109.9 


H2 7 A — C2 7 — H2 7B 




109.5 


C13 — C12 — H12B 


109.9 


C25 — C27 — H27C 




109.5 


H12A — C12 — H12B 


108.3 


H2 7 A — C2 7 — H2 7C 




109.5 


03 — C13 — 04 


124.73 (17) 


H27B — C27 — H27C 




109.5 


p/: pi po pi 
C6 — C 1 — C2 — C3 


A 1 /"3\ 

-0.1 (3) 


C6 — CI — C14 — UD 




1 HI TO /10\ 

-1 /i.io (lo) 


P1 A p 1 p^ pi 
C 1 4 — C 1 — C2 — C3 


—1 /o. 11 (lo) 


Cz — CI — C14 — C1D 




—1 /3.04 (1 /) 


r^i r^o r^i r^/i 
C 1 — C2 — C3 — C4 


0.0 (3) 


Co — CI — C14 — C1D 




7.9 (3) 


p~7 p.1 p/i ( '' ~i 
C / — U 1 — C4 — C3 


-1.5 (3) 


UD — C 1 4 — C 1 D — C 1 0 




4.4 (3) 


i~u r^/i 
C / — U 1 — C4 — CD 


1 /O.J 1 (,1 /J 


CI — C 1 4 C 1 D — C 1 0 




1 OO /I A\ 

_ i /o.oo (lyj 


po pi p^i p.1 
C2 — C3 — C4 — U 1 


1 *7A *70 n o\ 

i /y. /o (is) 


C14 — C1D — C16 — CI / 




1 HH H i n o\ 

1//./1 (lo) 


r^o r^i r^/i 

C2 C3 C4 CD 


-0.2 (3) 


C 1 D — C 1 o — C 1 / — C 1 o 




-o.y (3) 


p.1 p/i P£ p/: 
Ul — C4 — C5 — Co 


1 *7 A C C / 1 H\ 

-1 /y.DD (1 /) 


C 1 D — C 1 6 — C 1 / — Czz 




1 "7A 1 fH\ 

—i /y.i (Z) 


pi p^i pc p/; 
C3 — C4 — C5 — CO 


0.5 (3) 


Czi — C 1 / — C 1 8 — C 1 9 




1 A /QA 

1.0 (3) 


P1 ") p.^ p/; p£ 
C12 — U2 — Co — CD 


9.4 (2) 


1 £. 1 "7 no nn 

cio — ci / — cio — ciy 




1 HH TA H Q\ 
— 1 / /.Zy (15) 


p.^ p/; pi 
C 1 2 — Uz — Co — C 1 


1-7 1 *7T / 1 £\ 

—ili.ll (lo) 


n7 pi □ nn p'xi 
C 1 / — C 1 8 — C 1 y — C2l) 




-0.4 (3) 


p/i pc p/; c\"t 
C4 — CD — Co — Uz 


1 /o.iy (1 /) 


C23 — U6 — C2U — C2 1 




1 /o.U4 (lo) 


p^i pc p/: pi 
C4 — CD — Co — C 1 


-0.5 (3) 


C23 — U6 — C2U — C 1 y 




1 H S1\ 

-3.7 (3) 


po pi p/: p.^> 
Cz — C 1 — Co — Uz 


-1 /o.oz (Id) 


no pin nn f\c 
C 1 0 — C 1 y — C2U — U6 




1 *7A 1A n o\ 

i /y.iy (lo) 


P 1 /I pi p/r pn 

C 1 4 — C 1 — Co — Uz 


-0.2 (3) 


no nn nn ni 
C 1 8 — C 1 y — C2U — C2 1 




A A f1\ 

-0.4 (3) 


p^ p 1 p/: pc 
Cz — CI — Co — CD 


0.3 (3) 


nn ni ptt 
U6 — C2U — C2 1 — C22 




1 *7A T7 / 1 7\ 

—i /y.z/ (1 /) 


p 1 ;i p 1 p/: pc 
C 1 4 — C 1 — Co — CD 


1 *70 "71 / 1 A\ 

l /o. /3 (ly) 


nn nn ni pt> 
C 1 y — C2U — C2 1 — C22 




0.5 (3) 


p/i p.1 p~7 pq 
C4 — U 1 — C / — Co 


17/1 -t A /I /"\ 

1 /4.14 (lo) 


nn ni pt> pit 
C2U — C21 — C22 — CI / 




A 1 

0.1 (3) 


p.1 p~7 po pn 
U 1 — C / — Co — CV 


1 /y.io (lo) 


PIO P 1 "7 ni PT1 

C 1 8 — C 1 / — C22 — C2 1 




— U.O (3) 


C7— C8— C9— CIO 


-0.1 (3) 


C16— C17— C22— C21 




177.45 (18) 


C7— C8— C9— Cll 


-179.8 (2) 


C20— 06— C23— C24 




178.69 (16) 


C6— 02— CI 2— C13 


171.66(15) 


06— C23— C24— C25 




-170.7(2) 


02— CI 2— CI 3— 03 


4.4 (3) 


C23— C24— C25— C27 




-1.1(3) 


02— CI 2— CI 3— 04 


-175.26 (14) 


C23— C24— C25— C26 




178.5 (2) 


r"> r^i c\ a oc. 

i^z — — ^ i <4 — yjj 


D.U (3) 








Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


a-A 


D-A 


D — H 


04— H4-03' 


0.82 


1.83 


2.6474 (19) 


176 


C3— H3- -05" 


0.93 


2.56 


3.456 (2) 


162 


Symmetry codes: (i) -x, -y+l, -z+ 


2; (ii) -x+2, —y, —z+2. 
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